The aim of the paper is to empirically examine if the causal relationship between economic activity and stock market development exists in the selected 11 EA countries. The existence of relationship is investigated with the use of cointegration, vector error correction model and Granger causality during three sub-periods between January 1993 and January 2017. The results show that the general conclusion on the relation between activity and stock market development cannot be stated and that country-specific development should be taken into account when making decisions either from the investors' or policy makers' perspective. It also seems that the level of integration plays important role when studying the nature of relationship between variables during different time periods.
INTRODUCTION
One can find many empirical studies that assess the finance-growth nexus. The main focus of these studies is to reveal the relationship between financial development and economic growth which allows the authors to formulate development policy recommendations and also their results can have important implications for the investors' strategies. Since financial system is very complex, the authors focus attention to the specific segment in most of works, e. g. banking system, individual segment of financial market. Also this study is focused on particular segment of financial system -stock market.
The direction of relationship between finance and economic activity is in the spotlight of attention in a majority of studies. The authors usually try to find the answer to the question if it is the growth that leads to financial development or vice versa. It is not an easy task to find universal answer since the financial systems of countries are not similar. So far published works can be divided into three different groups. The first group of authors holds the view that financial development is followed by economic growth, e. g. see Schumpeter (1911) , King and Levine (1993) , Arestis et al. (2001) , Christopoulos and Tsionas (2004) , Levine (2005) . The second group advocates that economic growth leads to financial development, e. g. see Robinson (1952) , Kindleberger (1978) or Demetriades and Hussein (1996) . Patrick (1966) believes that the direction of causality changes depending on the economic growth level. He introduced concept of demand-following and supply-leading hypotheses. The third group of authors, for example Luintel and Khan (1999) or Calderón and Liu (2003) supports the view that the relationship between growth and financial development is mutually causal.
The aim of this paper is to find out if the causal relation between stock market development and economic activity exists in selected 11 Euro Area (EA) countries (Austria, Belgium, Finland, France, Germany, Ireland, Italy, Luxemburg, Netherlands, Portugal and Spain) . These countries are chosen because their financial systems are well-developed and their stock markets are not fragile and illiquid as many stock markets of some developing countries. Even though the financial systems of selected countries are more developed compared to developing countries, there still exist differences in the level of development of individual countries' stock markets. Following the demand-leading hypothesis proposed by Patrick (1966) , it is expected that economic growth contributes to financial development in developed countries with sound financial markets that are supposed to be in the selected EA countries because of the high level of integration.
In relation to the recent papers, the study primarily continues in the research that has been started in the paper by Kajurova and Rozmahel (2016) which is focused on panel evidence for the EA and non-EA countries. Also Deltuvaite and Sineviciene (2014), Georgantopoulos et al. (2015) or Prahdan et al. (2015) provided the results for EA countries in panels or clusters. However, such results cannot be generalized since they are not valid for every country included in the panel or cluster and one still has to be aware of the fact stated by Levine (1997) that any statements about the direction of causality cannot be generalized since they are specific to particular countries and periods. Therefore, the analysis is employed at individual level to provide more sound results and recommendations for investors or policy makers.
The following questions are intended to be answered in the study. Does economic activity in the selected EA countries lead to stock market development or stock market development contributes to economic activity? Is the relation mutual? If the relation exists between variables, is it in the long-run or in the short-run?
In order to find answers for these questions, cointegration and vector error correction models are conducted. Also the author would like to find out if the relation and the nature of the link between growth and stock market development have changed during individual sub-periods which will be introduced in a section Data more in detail.
The paper is structured as follows. The next section briefly introduces main studies that deal with the relation between stock markets development and economic activity. Then the dataset, its characteristics and sub-periods are presented. In the next section, the methodology is explained. The results are presented in the following section and consequently, the section with discussion and conclusions follows.
Literature review
This part primarily surveys literature focused on the relationship between stock market development and economic activity. In case you are also interested in literature on economic activity and overall financial development, a well-arranged summary can be found e.g. in Demirgüc-Kunt and Levine (1996) , Levine (1997) , Cavenaile et al. (2014) or Havranek et al. (2014) .
The papers that focus on the relation between stock market development and economic activity can be divided into several groups depending on selected criteria, e. g. based on the main findings, variables or methods the author used in research. We provide a brief summary of literature according to main obtained findings.
There is a prevailing amount of papers concluding that stock markets have impact on economic activity, e. g. Atje and Jovanovic (1993) , Mauro (2003) , Beck and Levine (2004) , Nieuwerburgh et al (2006) , Nowbutsing and Odit (2009 ), Panopoulou (2009 ), Nayaran and Nayaran (2013 , Tang (2013), Cavenaile et al. (2014) , Prahdan et al. (2014) , Gazdar and Cherif (2015) , Georgantopoulos et al. (2015) or Prahdan et al. (2015) . Levine and Zevros (1998) find some variables not significant, but stock market liquidity is positively associated with contemporaneous and future growth rates. Boubakari and Jin (2010) conclude that growth is affected by stock markets that are more developed, but not in case of less developed stock markets.
One can also find the contributions that found that economic growth leads to stock market development, e. g. see Dritsaki and Dritsaki-Bargiota (2005) or Liu and Sinclair (2008) . Some studies find no significant influence of stock markets on growth, e. g. see Harris (1997) , Fink et al. (2004) , Fink et al. (2005) , Hagmayr et al. (2007) , Fink et al. (2009) or Caporale et al. (2015) . And some contributions find bidirectional, mutual causal relationship, e. g. Marques et al. (2013) or Kajurova (2016) . A detailed survey of literature on relationship between stock market development and growth can be found in Appendix A.
Data
The dataset is sourced from the OECD and Eurostat databases. As the measure of economic activity, the industrial production index is used. It is used instead of GDP since it is of low frequency of data, therefore the results can be distorted because of limited number of observations.
As Harvey (1989) , Liu and Sinclair (2008) , Humpe and Macmillan (2009) , the main composite stock indices of each national stock exchange markets are applied as proxies of stock market development in the study. Stock market development is approximated with composite stock market indices for each national stock market. The list of used indices is provided in Appendix B.
Monthly data are used and the observed period starts in January 1993 and ends in January 2017. The whole period is divided to three sub-periods to examine how the relationship between variables was changing during different times. The sub-periods are determined according to trends of stock prices development, see All data are converted into natural logarithmic form to gain more constant variance. The descriptive statistics of used variables for whole sample is reported in Tab. I. The statistics for sub-periods are reported in Appendix C.
Consequently data should be checked for stochastic non-stationarity, the unit root is required, data should be integrated of order one I(1). The Augment Dickey-Fuller (1981) unit root tests (ADF) are performed to investigate the order of integration. The results of employed ADF unit root tests for overall period are reported in Tab. II. See the Appendix D for the results for individual sub-periods. The results suggest that data are stationary at first differences and therefore of order one I(1). Therefore the existence of cointegration relationship can be tested subsequently.
MATERIALS AND METHODS
The existence of cointegration between variables is investigated firstly. If the variables have a common stochastic trend, they are co-integrated, see Granger (1988) and Engle and Granger (1987) . Unit root should be tested and if the series are integrated of order one, a Johansen (1988) and Johansen and Juselius (1990) procedure can be conducted to find the common trend in the multivariate time series, which is based on the vector autoregressive (VAR) model: 
where y t is a k-vector of non-stationary I(1) variables, x t is a d-vector of deterministic variables, and ε t is a vector of innovations. If the variables of I(1) are cointegrated, it means that a linear function of these variables is I(0).
The appropriate lag length for the co-integration test (order of VAR) is determined by Schwarz Bayesian criterion (BIC). In first difference error correction the model is specified as follows: The null hypothesis of no co-integration is rejected, if the rank of the coefficient matrix is at least 1. Johansen and Juselius (1990) developed trace statistics and maximum eigenvalue statistics to determine the number of co-integrating vectors (the rank of the matrix). These statistics are computed for the null hypothesis as: Statistics (01/1993 Statistics (01/ -01/2017 
Trace statistic tests the null hypothesis of r co-integrating relations against the alternative of n co-integrating relations, where n is the number of variables in the system for r = 0, 1, 2…n − 1. The maximum eigenvalue statistics tests the null hypothesis of r co-integrating relations against the alternative of r + 1 co-integrating relations for r = 0, 1, 2… n − 1. The results of these statistics should not differ substantially, however in some cases trace and maximum eigenvalue statistics may yield different results.
If cointegration exists between variables, a causal relation in at least one direction must exist (see Granger, 1988) , hence vector error correction model can be employed for identification of the direction of the relationship. Therefore, the next step is to identify the causality between the variables and the vector error correction model can have the following form:
where β i , α i , M i and N i are the short-run coefficients, EC1 and EC2 are error correction terms and ε 1t and ε 2t are residuals in the formulas. The first error correction term EC1 t−1 and EC2 t−1 represent the lagged value of residuals that is derived from the cointegrating regression of x on y or y on x.
The significance of the coefficient λ indicates long-run relationship from the explanatory variable to the dependent variable and shows how quickly variable(s) re-converge to the long-run relationship after a deviation. Therefore H 0 : λ 1 = 0 and λ 1i = 0 λ 2 = 0 are tested. Also short run causal effects are studied by using a Wald test (Chi-square test statistic: χ 2 ) for the significance of the lagged explanatory variables.
If cointegrating relation between variables does not exist, Granger causality tests are employed. Granger causality means only correlation between present value of one variable and past values of other variables (Brooks, 2008) . The standard Granger causality model for two variables can be represented as:
Where Y t and X t are stationary time series, ε t is uncorrelated white noise, αx i and βx i are coefficients chosen to minimize σ 2 , ρ is finite and shorter than the given time series (it can equal infinity but in practice, it is finite due to the length of the available data).
The null hypothesis "X does not Granger cause Y" (equation 1) or "Y does not Granger cause X" (equation 2) is rejected if the coefficients αx i and βy i are jointly significant.In our research, Granger causality test tries to find if share prices "Granger-cause" economic activity (past values of share prices improve the prediction of economic activity), and vice versa if economic activity do "Granger-cause" share prices (past values of economic activity improve the prediction of share prices).
RESULTS
The results are presented chronologically. In each period, cointegration is tested at first for each country and then in case of its existence, the VECM is employed. The Granger causality tests are conducted in case the cointegration between stock market development and economic activity has not been confirmed.
Period I
Since stationarity with the use of ADF tests was confirmed for the variables, tests for the presence of cointegration can be employed. Both trace statistic and max-eigen statistic are provided to check if the results are same. The results of the Johansen cointegration rank test presented in Tab. III for the period I (01/1993-12/2002) show that there is no equilibrium relationship in the long-run between economic activity and stock market development in all countries because the values of both statistics are lower than critical value 3.8415 and the probability is higher than 5 %. Therefore, the nature of relationship cannot be investigated consequently with the use of VECM because of no present cointegration.
Since cointegration was not found between stock market development and economic activity, Granger caucality tests are employed. These tests do not allow us to investigate causality, however they can help us to reveal the correlation between present value of one variable and past values of other variable. The results of Granger causality tests are presented in Tab. IV.
No causality in Granger sense was not found for Austria, Belgium, Italy, Luxemburg and Portugal because the probability is not lower than 5 % and therefore the null hypothesis cannot be rejected. Only the first null hypothesis that stock market development does not Granger cause economic activity can be rejected for Finland, France and Spain meaning that past values of stock prices can help to explain the values of economic activity. The second null hypothesis was rejected for Netherlands where therefore past values of economic activity allowed us to explain the values of stock prices. The mutual relationship in Granger sense was found in Germany and in Ireland.
Period II
The situation has not changed when evaluating the results for the period II (01/2003-12/2008) in Tab. V. The null hypothesis that there is at most one cointegration vector is tested. Since the values for both statistics are lower than critical value 3.8415 and the values of probabilities are higher than 5 %, the null cannot be rejected meaning that there is no cointegration in each case.
Similarly, as in the period I, the Granger causality tests are employed because no evidence of cointegration was confirmed. The results are presented in Tab The results for France show that the error correction term λ 1 is negative and statistically significant meaning that there is a long-run causality between independent variable and dependent variable. In other words, it means that stock market development leads to growth measured by industrial production index. Also the results of Chi-square statistic confirm the existence of short-run causality in the same direction.
The outcomes for Luxemburg and Spain are similar to the results for France, a long-run causality is found to be in the same direction but without a short-run causality. When assessing the results for Portugal, a mutual relation is indicated with the use of VECMs.
CONCLUSION
The aim of the paper was to empirically examine the relationship between economic activity and stock market development on the sample of 11 European developed countries. The cointegration tests did not confirm the existence of long-run relation between stock market development and economic activity during first two sub-periods for all 11 observed countries. Also no cointegration was found for five countries (AU, BE, DE, IR, NL) during the period III. These findings are similar to Harris (1997) , Fink et al. (2004) , Fink et al. (2005) , Fink et al. (2009 ) or Caporale et al. (2015 who evidenced no significant influence of stock markets on growth. The cointegration was confirmed only in the period III in six countries (FIN, FR, IT, LUX, PT, SP). As Fink et al. (2004) , from the long-run perspective, the author came to the conclusion that financial sector including stock markets did not play any positive role for the growth during the periods I and II and for above mentioned countries in the period III. When assessing the short-run causality, Granger causality tests were conducted to check if past values of one variable can help explain the values of other variable. The results of causality tests were mixed, however during the period II when markets became more volatile, the number of causal relations grew significantly compared to the period I. The outcomes of employed tests indicated all variations of results: one-way relationship coming from stock market development to economic development (e.g. as in Beck and Levine, 2004; Nieuwerburgh et al., 2006; Nowbutsing and Odit, 2009; Tang, 2013; Gazdar and Cherif, 2015; Georgantopoulos et al., 2015 among others), one-way relationship coming from economic growth to stock market development (e.g. see Dritsaki and Dritsaki-Bargiota, 2005; Liu and Sinclair, 2008) , mutual relationship (similar as e.g. in Marques et al., 2013; or Kajurova, 2016) and no relation between variables (e. g. Harris, 1997; Fink et al., 2005; or Hagmayr et al., 2007) . Fink et al. (2009) or Caporale et al. (2015) . The increasing number of relations when comparing individual periods can point to the fact that the level of integration plays important role when studying the nature of relationship between variables. The study employed by Kajurova and Rozmahel (2016) including EA countries confirmed the long-term causality running from economic growth to stock market development for whole EA panel. But when focusing on the results that were obtained in this study for individual countries during different periods, it should be emphasized that the statements about the direction of causality cannot be generalized as proposed by Levine (1997) . The recommendations provided at panel level are no valid for all countries included in the sample. The demand-following hypothesis proposed by Patrick (1966) was not confirmed for all observed EA countries, only for a few of them. The knowledge about the nature of the relationship can have important implications for both the investors and policy makers. The investors can benefit from knowledge about the link between economic activity and stock market development, e.g. the information about stock market development can bring them important preliminary information about overall economic situation in the country and also about individual sectors when focusing on sectoral development of share prices. However, it does not automatically mean that they will benefit from all shares, the knowledge of firm's specific situation and is necessary to make appropriate decision. Also the information on the relationship between economic activity and stock market development can provide some implications for macroeconomic and development policy. As Pradhan et al. (2015) and Kajurova and Rozmahel (2016) , a sound and continued economic growth of countries can be promoted by stabilization of macroeconomic environment and the stock market development should be supported even in short-run. Finally, the investors and policy makers should be aware of the fact that the nature of the relationship can change over time and that the results should be regularly re-estimated.
